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1. 

REMOVABLE DATA STORAGE DEVICE AND 
RELATED ASSEMBLING METHOD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a removable data storage 
device. 

More specifically, the invention relates to a removable 10 
storage device comprising at least one Substrate whereon a 
plurality of components are arranged. 
More in particular the present invention relates to a remov 

able data storage device of the USB type and the following 
description is made with reference to this field of application 15 
by way of illustration only. 

2. Description of the Related Art 
As it is well known, data storage devices of the removable 

type, such as USB peripherals (acronym of the English: "uni 
versal serial bus’) or Flash cards, are currently realized by 
mounting, on small and thin printed circuit boards or PCBs 
(acronym of the English: “printed circuit board'), silicon 
based components incorporated in Suitable packages, such as 
memories and ASICs (acronym of the English: “application 
specific integrated circuit) just as non-silicon components, 
Such as passive components and crystals. 

25 

To assemble these components traditional assembling 
techniques are generally used for PCBs, remarkably 
improved in time but however always limited due to the 30 
physical constraints linked to the dimensions of the single 
packages and to the physical realization of the PCB itself. 
These constraints impose in particular limits to the reduction 
of the integration scale of the storage devices as a whole. 
On the contrary, market needs currently require data stor- 35 

age devices with higher and higher densities and lower and 
lowerform factors, up to the desired limit of the hard disk on 
silicon. 

This trend is also followed by packaging technologies 
offering very complex and state-of-the-art approaches to 40 
decrease the dimensional impact of the single packages. 

In particular, using these “packaging technologies is 
known for the manufacturing of MMCTM boards (acronym of 
the trademark: “MultiMediaCard TM) providing, after a 
molding process similar to the one used to obtain an SMD 
component (acronym of the English "Surface Mounted 
Device') and wherein the separation (singling) of each pack 
age is carried out by means of mechanical blanking before the 
application of a cover, that the final packaging step is carried 
out by using a Supplemental plastic cover which is con 
strained, by means of adhesive, to a substrate of the MMC 
board and to the forming mold. 

45 

50 

A package is thus obtained which can be shaped according 
to a specific profile, as needed for MMC boards. In particular, 
rounded edges are obtained with a suitable shape of this 
plastic cover. 

55 

It is however remarked that, even if this advanced packag 
ing technology allows one to use a manufacturing line of 
SMD components also for the manufacturing of MMC 60 
boards, Some difficulties in the singling and finishing opera 
tions remain. 

In these last years, remarkable progresses have been made 
in the laser cutting process on organic materials such as the 
material as Substrate. The laser cutting is a very interesting 65 
solution for the singling of MMC boards, especially because 
the profile is neither squared nor rectangular. 

2 
However, the problem of obtaining rounded edges remains, 

and the standard laser cutting technique does not ensure this 
particular shaping of the substrate whereon the MMC board is 
realized. 

In general, these technologies are extremely expensive and 
they are currently used only for devices with very high density 
having a very high cost in terms of silicon and thus not 
Suffering, in their final price, from the packaging costs. 
The same approach has thus not been used so far for low 

density storage devices for which the impact of the packaging 
cost would be comparable to the cost in silicon and thus non 
realistic on an industrial scale. 

Storage devices of the USB type, i.e., devices using com 
munication protocols according to this USB standard, are the 
most diffused and the most suitable ones to realize removable 
storage devices with high density, in other words the desired 
removable hard disk. 

BRIEF SUMMARY OF THE INVENTION 

One embodiment of the present invention provides a 
removable data storage device, in particular of the USB type, 
having such structural and functional characteristics as to 
allow to overcome the limits and drawbacks still affecting the 
devices realized according to the prior art. 
One embodiment of the present invention provides the 

removable storage device with a casing of the package type 
able to realize, at the same time, the package for the compo 
nents of the storage device and the desired external coating of 
the device itself. 

One embodiment of the invention is a removable storage 
device that includes: 

a Substrate whereon a plurality of electrical components 
are arranged; and 

a package casing Suitable to completely cover said compo 
nents and to form, together with said Substrate, an external 
coating of said removable storage device. 
One embodiment of the invention is a method for assem 

bling a removable storage device that includes: 
arranging a plurality of components on a Substrate; and 
realizing a package casing Suitable to cover the compo 

nents, said casing forming with said Substrate an external 
coating of said removable storage device. 
The characteristics and the advantages of the removable 

storage device and of the assembling method according to the 
invention will be apparent from the following description of 
embodiments thereof given by way of indicative and non 
limiting example with reference to the annexed drawings. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

FIG. 1 schematically shows the removable storage device 
realized according to the invention during different steps of 
the assembling method according to the invention; 

FIG. 2 schematically shows a plurality of storage devices 
realized according to the invention during different steps of a 
further version of the assembling method according to the 
invention; 

FIG.3 schematically shows the plurality of storage devices 
of FIG. 2 during further steps of the further version of the 
assembling method according to the invention; 

FIGS. 4A-4C schematically show embodiments of the 
storage device of FIG. 1. 
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DETAILED DESCRIPTION OF THE INVENTION 

With reference to these figures, and in particular to the 
example of FIG. 1, 10 globally and schematically indicates a 
removable storage device realized according to one embodi 
ment of the invention. 
The removable storage device 10 comprises a substrate 1, 

which is a PCB, whereon a plurality of components 2, 3 of the 
silicon and non-silicon type, respectively, are arranged. 

Advantageously, the removable storage device 10 also 
comprises a casing 4 of the package type. Suitably, this casing 
4 completely covers the components 2, 3 of the removable 
storage device 10. 

Moreover, advantageously, the casing 4 extends above the 
entire substrate 1 of the removable storage device 10 and it is 
in contact with it, having Suitably chosen dimensions to real 
ize a removable storage device 10 of the desired dimensions. 
In Substance, the dimensions of the casing 4 in plan are equal 
to the dimensions of the substrate 1. 

The removable storage device 10 also comprises contact 
pads 6 realized in said substrate 1. 

In a preferred embodiment of the removable storage device 
10 according to the invention and shown in FIG. 1, the casing 
has a Substantially parallelepiped-like shape. 

In particular, the casing 4 has edges 5 suitable to be 
rounded when needed. Alternatively, a mold for realizing the 
casing 4 is used already providing Suitable roundings in cor 
respondence with the edges 5. 

In Substance, the removable storage device 10 comprises a 
plurality of “naked’ components, i.e., not equipped with 
single packages, Suitably arranged on a Substrate and advan 
tageously incorporated in a single casing 4 of the package 
type which realizes, at the same time, together with the Sub 
strate 1, the external coating of the removable storage device 
10 itself. 

Advantageously, the removable storage device 10 is real 
ized so as to use a universal communication protocol. Such as 
the USB protocol which is currently the mainly used protocol 
especially among storage units with high capacity (hard disk 
and USB cards used as an extractable hard disk). 

To assemble this removable storage device 10, the assem 
bling method according to one embodiment of the invention, 
as shown in FIG. 1, provides the following steps: 

prearranging a plurality of components 2, 3 of the silicon 
and non-silicon type, respectively (indicated with A in FIG. 
1); 

prearranging a substrate 1 (indicated with Bin FIG. 1); and 
arranging the components 2, 3 on the Substrate 1 (indicated 

with C in FIG. 1). 
In particular, this arranging step of the components 2, 3 on 

the Substrate 1 comprises a fixing and sealing step of these 
components, in a way known to the technician of the field. 
The assembling method can also provide a step of: 
electrical connection of at least one of these components 2, 

3 to the substrate 1 by means of a plurality of wires 7 the so 
called bonding (indicated with D in FIG. 1). 

Advantageously, the components 2, 3 do not have single 
containment packages and the method further comprises the 
step of: 

realizing a casing 4 of the package type suitable to cover the 
components 2, 3 (indicated with E in FIG. 1). 

In particular, the casing 4 is obtained, for example, by 
means of molding of a suitable plastic material or of a resin. 

Moreover, this realization step of the casing 4 provides a 
dimensioning of the casing itself so as to obtain a removable 
storage device 10 having the desired dimensions. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
Moreover, the casing 4 is suitably realized in contact with 

the substrate 1 forming with it the external coating of the 
removable storage device 10. 

In this way the removable storage device 10 is fully 
assembled as indicated with F in FIG. 1. 

Finally, the assembling method can provide a final step of 
shaping the casing 4 to obtain a desired shape for the 

removable storage device 10. 
Alternatively, a mold is used to realize the casing 4 which 

allows to obtain the desired shape, for example already pro 
viding Suitable roundings incorrespondence with the edges 5. 

In particular, this shaping step comprises for example a 
rounding step of the edges 5. 

Advantageously, the assembling method can be used also 
to simultaneously realize a plurality of removable storage 
devices, being, in this way, more convenient on an industrial 
scale. 
An assembling method of assembling a plurality of remov 

able storage devices according to one embodiment of the 
invention is shown in FIGS. 2 and 3 and it provides the steps 
of: 

prearranging a plurality of components 2, 3 of the silicon 
and non-silicon type, respectively (indicated with A in FIG. 
2); 

prearranging a substrate 1 whereona plurality of areas 8 are 
defined (indicated with B in FIG. 2); and 

arranging the components 2, 3 on the areas 8 of the Sub 
strate 1 (indicated with C in FIG. 1). 

In particular, as seen in relation with the assembling 
method of a single removable storage device 10, the arranging 
step of the components 2, 3 on the Substrate 1 comprises a 
fixing and sealing step of these components, in a way known 
to the technician of the field. An additional electric connec 
tion step of at least one of these components 2.3 to the sub 
strate 1 by means of a plurality of wires 7 the so called 
bonding (indicated with D in FIG. 2) can also be provided. 

Advantageously, the components 2, 3 do not have single 
containment packages and the method further comprises the 
step of: 

realizing a plurality of casings 4 of the package type Suit 
able to cover the components 2, 3 (indicated with E1 in FIG. 
2). 
The plurality of casings 4 is obtained, for example, by 

molding a suitable plastic material or a resin. 
Moreover, as already seen, the casings 4 are advanta 

geously dimensioned so as to obtain a plurality of removable 
storage devices 10 having the desired dimensions. 
The assembling method of a plurality of removable storage 

devices 10 according to the invention also provides a step of 
singling the removable storage devices 10 by means of 

laser cutting in correspondence with the areas 8 of the sub 
strate 1 (indicated with E2 in FIG. 3). 

This laser cutting is realized by using a laser tool 9 able to 
“cut” the areas 8 on the substrate 1 and to separate them, 
together with the casings 4, so as to obtain a plurality of 
removable storage devices 10, as indicated with F1 and F2 in 
FIG. 3. 

In particular, the casings 4 are suitably realized in contact 
with the areas 8 of the substrate 1 to form with them, after the 
singling step, the external coatings of the removable storage 
devices 10 thus obtained. 

It is to be noted that the singling step, by means of laser 
cutting, is carried out at the end of the assembling process and 
it succeeds in adapting to the progressive decrease of the 
physical dimension of the devices which are to be realized. 
This laser cutting step, which would remarkably affect the 
working cost of a single device with respect to a standard 
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process, such as a mechanical cutting, is, in reality, advanta 
geous in the method described above since it is applied to a 
plurality of devices already assembled on a single Substrate. 

Moreover, the cost of the substrate 1 being a main part of 
the total cost of the removable storage device 10, advanta 
geous embodiments of the removable storage device 10 
according to the invention are shown in FIG. 4A-4C. 

In particular, the removable storage device 10 comprises a 
device 10a of reduced dimensions with respect to the final 
dimensions which are to be obtained. 
The device 10a of reduced dimensions is realized on a 

Substrate area 8 of reduced dimensions and it is associated 
with an additional casing 11, in particular of the plastic type, 
equipped with a housing 12 having Such dimensions as to 
realize, together with the device 10a of reduced dimensions, 
a removable storage device 10 having the desired dimensions. 

In this way, in fact, the device 10a of reduced dimensions 
requires lower areas 8 of substrate 1 for its realization, reduc 
ing the manufacturing cost, which is only minimally affected 
by the realization cost of the additional casing 11. 

In particular, in FIG. 4A, this additional casing 11 has a 
housing 12 comprising a base 13 of dimensions substantially 
corresponding to those of the area 8 of substrate of the device 
10a of reduced dimensions. 

Similarly, in FIG. 4B, the additional casing 11 has a hous 
ing 12 comprising a base 13 of dimensions Substantially 
corresponding to those of the area 8 of substrate of the device 
10a of reduced dimensions and side walls 14 having length 
substantially corresponding to the length of the base 13 and 
height Substantially corresponding to the height of the device 
10a of reduced dimensions. 

Finally, in FIG. 4C, the additional casing 11 has a housing 
12 comprising side walls 14 having length and height Sub 
stantially corresponding to the length and height of the device 
10a of reduced dimensions. 

It is to be noted that the correspondence of the dimensions 
as above indicated must obviously take into account the work 
ing tolerances of the pieces. 

In any case, the housing 12 made in the additional casing 11 
must be dimensioned, taking into account these tolerances, so 
as to contain the device 10a of reduced dimensions. Moreover 
the additional casing 11 itself must be dimensioned so as to 
realize, together with the device 10a of reduced dimensions, 
a removable storage device 10 having the desired final dimen 
S1O.S. 

In conclusion, the removable storage device 10 has the 
following advantages: 

it allows to realize storage units with low capacity and low 
cost, 

it allows to use components which are not equipped with 
single packages: 

it simplifies the assembling process of the devices; 
it simplifies the realization of the external coating of the 

single devices; 
in its embodiments, it reduces the material used for the 

substrate with abatement of the costs relative to the single 
removable storage devices thus obtained. 

From the foregoing it will be appreciated that, although 
specific embodiments of the invention have been described 
herein for purposes of illustration, various modifications may 
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6 
be made without deviating from the spirit and scope of the 
invention. Accordingly, the invention is not limited except as 
by the appended claims. 
The invention claimed is: 
1. A removable storage device, comprising: 
a Substrate whereon a plurality of electrical components 

are arranged; and a package casing Suitable to com 
pletely cover said components, said package casing hav 
ing exposed electrical contacts; 

wherein the components, the Substrate and the package 
casing comprise a device of reduced dimensions with 
respect to desired dimensions for said removable storage 
device, with the removable storage device further com 
prising an additional casing having Such dimensions so 
as to realize, together with said device of reduced dimen 
sions, a removable storage device having said desired 
dimensions, said additional casing having no electri 
cally functional element; and 

wherein said contacts, and at least portions of each of the 
Substrate, the package casing and the additional casing 
are exposed to form an external Surface of said remov 
able storage device. 

2. The removable storage device according to claim 1 
wherein said package casing entirely extends above and con 
tacts said Substrate. 

3. The removable storage device according to claim 1 
wherein said components do not have single containment 
packages. 

4. The removable storage device according to claim 1 
wherein said package casing is realized in plastic material. 

5. The removable storage device according to claim 1 
wherein said package casing is realized in resin. 

6. The removable storage device according to claim 1, 
further comprising contact pads realized in said Substrate. 

7. The removable storage device according to claim 1 
wherein said package casing has a Substantially parallelepi 
ped-like shape. 

8. The removable storage device according to claim 1 
wherein said package casing has a Substantially parallelepi 
ped-like shape with rounded edges. 

9. The removable storage device according to claim 1 
wherein it uses a universal communication protocol. 

10. The removable storage device according to claim 1 
wherein said device of reduced dimensions is housed in a 
housing made in said additional casing. 

11. The removable storage device according to claim 10 
wherein said housing comprises a base of dimensions Sub 
stantially corresponding to those of said device of reduced 
dimensions. 

12. The removable storage device according to claim 10 
wherein said housing comprises: 

a base of dimensions Substantially corresponding to those 
of said device of reduced dimensions; and 

side walls having a length substantially corresponding to a 
length of said base and a height Substantially corre 
sponding to a height of said device of reduced dimen 
sions. 

13. The removable storage device according to claim 10 
wherein said housing comprises side walls having a length 
and a height Substantially corresponding to a length and a 
height of said device of reduced dimensions. 

k k k k k 


